Effects of 100 percent oxygen on the cardiovascular responses to vasoactive compounds in the dog.
Hyperoxia has been shown to disrupt certain membrane bound enzyme systems within the pulmonary endothelium which are responsible for the metabolism of several endogenous vasoactive compounds. This study was to evaluate whether the potential disruption of the prostaglandin dehydrogenase/reductase and angiotensin converting enzymes, as a consequence of hyperoxia, would alter the activation/deactivation of prostaglandins or the angiotensins (I and II) and thereby alter their peripheral cardiovascular actions. Two groups of anesthetized dogs, one group ventilated with ambient air and the other with 100% oxygen, were given bolus injections of angiotensin I, angiotensin II, prostaglandin E2, sodium nitroprusside, and phenylephrine before and during 8 h of exposure to air or oxygen. The hyperoxic animals demonstrated a significant increase in mean arterial pressure responsiveness to both angiotensin I and angiotensin II. The responsiveness to the drugs increased by 41% for angiotensin I and 43% for angiotensin II. The ambient air control dogs showed no significant changes for any compounds tested. These data indicate that with 8 h of hyperoxia the renin-angiotensin system's ability to influence cardiovascular function is augmented, whereas, the hemodynamic effects of prostaglandins are unaltered.